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IHosicHUTEALHAA 3aIIHCKA

O0beM QUCUMILUIMHEL 4 3.€.

1. PesyabTrarsl 00yuyeHHsT 1O JMCHUILIMHE (MOAYJII0), COOTHECEHHBIE C
WHJUKATOpaMU JOCTWKEHHsSI KOMIIETEHLUHH, YCTaHOBJICHHBIMU o0pa3oBaTenbHON
IporpamMmmoit

KOMHeTeHIII/II/I I/IH)II/IKaTOPLI Pe3yHbTaTBI CooTBeTCTBHE
JMOCTHKeHHUS 00y4eHus MO Kopexcy IIJIHB
KOMHeTeHIII/Iﬁ AUCIHUIIIINHE
(Moay.10)
YK-2 NA-1vK-2 3HaTh: OCHOBBI
Cnocoben ynpasnate | [IoHMMaeT OCHOBBI | JpoeKTHOTO  yNpaBJIEHUs
MPOEKTOM Ha Bcex OJramax | IPOCKTHOIO YIPABICHHUA, | ypaeTp: YIIPABIISTH
€ro JKU3HEHHOT'O LKA YUHTBIBACT TPEOOBAHUS K IPOEKTOM B HM3GPAHHOI
TpoeKTam " UX | mpodreccronansHoit chepe
pe3ynbraram .
VJ1-2 YK-2 Baagernb: sBeiGopom
PazpabarsiBaer u | OOocHOBaHMEM .
ynpagisier mpoextom p | OMTMMAIBHEIX  pElICHHA
o — MIOCTaBJICHHBIX 337124
npohecCHOHABHON
cepe Ha BCexX ITalax ero
KU3HCHHOTO IMKJIa C
YYETOM PUCKOB TIPOEKTa
N-3VK-2
OO00CHOBBIBaET
HPaKTHYECKYIO
3HAQYUMOCTh  TIPOEKTHBIX
peuleHui
OIIK-2 NJI-1lonk-2.1 3HAaTh: OCHOBHEIE
CrocobeH npumMensaTh | CriocOeH NPUMEHATH | 3aKOHBI
€CTECTBEHHOHAYYHbIE U | OCHOBHBIE 3aKOHBI | €CTECTBEHHOHAYYHBIX
OOIEeHKEHEPHbIE  3HAHUS, | TEPMOJUHAMHKH JUISL | TUCUMIUINH, CBSI3AHHBIX C
AQHAJIMTUYECKHE METOJbl B | ONTUMH3ALUHU npodeccrnoHanbHOM
npodeccroHalbHOI LUKJIOBTEIJIOBBIBX JIeSITEIbHOCTBIO
JIEATEIIbHOCTH JBUTATEIEN. Ymern: HaBbIKaMuU
MPUMEHEHHUS! OCHOBHBIX
I/II['ZOHK—Z.Z 3aKOHOB
CriocobeH  TIPUMEHSATH | eCTECTBEHHOHAYYHBIX
3aKOHBI JMCLMIUIMH, CBS3aHHBIX C
TEIIoOMaccooOMeHa s | mpodecCHoHaIbHOM
pu 9KCIUIyaTallH | IeATENLHOCTEIO.
CYIOBBIE KOTENBHBIX H | Biiagernb: NpUMEHATEH
TIapOIIPOU3BOASIINX OCHOBHbIE 3aKOHBI
YCTaHOBKOK. €CTECTBEHHOHAYYHBIX
JIICLUILIMH, CBSI3aHHBIC C
npodeccrnoHamTbHOM
JIeSITeNIbHOCTH
OIIK-3 NJI-1 onk-3.1 3HaTh: CHoco6b!
Cnocoben npoBoauTh | CriocobeH NIPOBOANTH | U3MEPEHUH,  3amucu |
U3MEpeHus] U HaONIOJICHUsI, | METPOJIOTHYECKHUE XpaHeHHs pe3yJbTaToB
o0pabaTbIBaTh U | I3MepeHHus TapaMeTpoB | HaOIIOICHUH, METOBI
IIPEICTaBIATh paboTs! KOTETbHBIX | 00paOOTKH W IPUMEHEHHS
SKCIIEPUMEHTAIBHBIC IaHHBIE | YCTaHOBOK. IKCIIEPUMEHTATBHBIX
JaHHBIX
Ymern: 00pabaTbIBaTh
N/I-2 onk-3.2 SKCIIEPUMEHTAJIbHbIE
CrnocobeH MIPOBOIUTE | JAHHBIE,
HCCIICIOBAHMS TIPOLIECCOB | HHTEPHPETHPOBATH "




paboTsl npodeccroHanbsHO
TETIOTEXHUIECKOTO MPEACTABISITH MOTyYCHHBIE
000pyIOBaHUSL. PE3yNbTATHI
Baagern: HaBBIKAMHU
paboThl c
N3MEPHUTENBHBIMA
npudopaMu "
WHCTPYMEHTaMH
TIK-5 N/I-1nk-5.1 3HATH: PUHIIUIIBI Tabmuua A-111/1.
Cnocoben BBITIOJHATD | 3paer " crocoGen | 0€30MacHBIX poLeyp OkcruryaTanus
OcsonacHble M aBapUIHBIC | pponmssTe mpoueaypsl | PKCIUIYATALMH MCXaHH3MOB | IJIABHBIX YCTAHOBOK
NPOLEAYPEl  OKCILIYATAllMH | rrycka M OCTAHOBKH | ABHTATCIBHOMN YCTAHOBKH M | M BCIIOMOTATE/IBHBIX
JBUTATENIbHOH  YCT@HOBKH, | koTelIbHOIO CHCTEM YIIPaBJICHOUS €10 MEXaHU3MOB U
BKJIFOYast CHCTEMBI | 0Gopy/OBaHHS B CTPOrOM | YMeTh: CBSI3aHHBIX C HUMH
yTIpaBICHUS COOTBETCTBHUH ¢ | nnenTndHUIMpPOBATH CHCTEM
[paBuIaMy TeXHHUECKOH | CHTYAIHMH, TpeOyiomue YHpPaBJICHAA
SKCIUTyaTallH¥  CyZOBEIX | IIPUMCHCHHS aBapHHHOM
TEXHUUYECKUX CPEICTB.. TIPONEAYPEI SKCILTyaTalnH
UJI-2 k5.2 JIBUTATEIbHON YCTaHOBKH
CriocoGen Hecry | B1AAETH: HaBBIKAMHA
CaMOCTOSATEIHHOE JkCILTyaTamum
BAXTEHHOE ZIBATaTEIbHOM YCTaHOBKH B
T — aBapUHUHBIX CUTYaIHIX
NJI-3 k53
CrnocobeH  BBINIOTHATH
TIPOTUBOABapUHHBIE
MIPOLEAYPH! B HELITATHBIX
1 aBapUHHBIX CUTYalHsX.
TIK-6 HJI-1 I1K-6.1 3HaTh: paBWIa U Tabmuma A-111/1.
Cnocoben OCYIIECTBIISATh | 3HAET MpaBWia U BIAJEET | 00NaJaeT HaBBIKAMH DKcmTyaTanus
MOATOTOBKY, JKCIUIyaTal{io, | HABBIKAMHU MOJITOTOBKH K TJIaBHBIX YCTAaHOBOK
oOHapyxeHHe 00CIy)KMBaHMsl CYJOBBIX | OKCIUTyaTallu U Y BCIIOMOTaTeNIbHbIX
HEHCIIPAaBHOCTEl W  Mepbl, | HapOBBIX KOTJIOB. 9KCILTyaTally apoBOro MEXaHU3MOB U
HEO0OXO0UMBIE s | UO-2 TIK-6.2 KOTJIa ¥ CBS3aHHBIX C HUM CBSI3aHHBIX C HUMH
NPUYUHEHHs] TOBPEXKACHUN | YMeer MOJIB30BATHCS | BCIIOMOTaTEIbHBIX cHCTEM
CJISYIONIMM MEXaHM3MaM M | YCTaHOBJIEHHBIMHU Ha | MEXaHW3MOB M APOBBIX yIIpaBIEeHUS
cuctemam: 1.  T'maBubii | CIlk CUCTEMaMH | CHCTEM
JBUTAaTe]lb W CBSI3aHHBIC C | aBTOMATHKH yNPaBICHUS. | YMeTh:
HUM BCIIOMOTaTeIIbHbIE NIeHTU(HUINPOBATH
MexaHusmel; 2. IlapoBoit N/I-3 x-6.3 HEUCIPAaBHOCTH B
KOTeNl M CBS3aHHBIE C HHUM | YMEET OIIEPAaTHBHO | CHCTEMax YIpaBJICHUS U
BCIIOMOTI'aTeJIbHbIE UJIEHTU(DHUIIUPOBATD MeXaHHU3Max, BKIrouast: 2.
MEXaHM3MBl W TApOBble | HEUCIPABHOCTU B pabote | ITaposoil koTen u
CHCTEMBI; 3. | KOTETbHBIX U | CBS3aHHBIE C HUM
BcrniomorarenbHble TIapOIIPOU3BOASIINX BCIIOMOTaTeIbHbIC
MEepBUYHBIC JBUraTelld W | YCTaHOBOK. MEXaHU3MBbI 1 TIAPOBbIE
CBSI3aHHBIC C HUIMHU CHCTEMBI; CHCTEMBI.
4. lpyrue BCIOMOIaTeNbHbIE Baagern: criocoOH ocThIO
MEXaHU3MBI, BKJIFOYast NPUHUMATh MEpPHI JUIs
CHCTEMBI OXJIQXKJICHUS, NPEI0TBPALLIEHUS
KOHIMILIMOHUPOBAHHUS MPUYUHEHUS TOBPEXKICHUN
BO3JlyXa U BEHTHISALIUH crcTeMaM yIpaBJeHUs U
MeXaHHU3MaM, BKIIouas: 2.
[TapoBoit koTen u
CBSI3aHHBIE C HUM
BCIIOMOTaTeIbHbIC
MEXaHNU3MBI 1 TAPOBBIE
CHCTEMBI
TIK-45 WJT-1 nik4s.1 3uare: YMmeer Tabmuua A-111/2.
Cnocoben  cpopmMHUpOBaTh | Braneer HaBEIKaMu | Pa3padoTaTh mpoekTa VYnpasnenue
LeIH IPOeKTa (IPOrPaMMBI), | paspaGotku  mporpamm | (IIPOTPaMMBbI),00001ICHHbIC | OE30MACHBIM U
pa3paboraTb  OOOOLIEHHBIE | TexHHYUECKOTO BapUAHTBI €€ PEIICHHUS, , 3¢ dexTUBHBIM




BapUaHTBl €€  pelIeHus, | 00CIy)KUBaHMS HaXO0XJICHHE MIPOBEICHUEM
BBIIONHATE  aHanu3  oTuX | MJ1-2 nikds.2 KOMITPOMHCCHBIX PEHICHUH | TEXHHYECKOTO
BapHaHTOB, Bnaneer cpenctBamu | YMeTh: GOPMHpPOBATH 00CITy)KUBaHHSA
MPOTHO3UPOBaHNE JMArHOCTHPOBAHHUS LIEITH, BHIIIOIHUTD aHAIN3 1 peMOHTa
MOCJICAICTBUH, HAXOXKACHHE | korTelhHOTO BapUaHTOB UX PEIICHNU,
KOMITPOMHUCCHBIX PELIEHUI 060pyIOBAHHS. Baagers: cpencrsamu

MPOTHO3UPOBAHUSA

MOCJIC/ICTBUN TIPUHATHIX

pelieHui
I1K-46 Cniocoben WJI-1 nkae.1 3HaTh: QU3NKO- Tabmuua A-111/2.
pa3paboTaTh IPOEKTHI Crocoben npoBoxuTh | TEXHHYECKHE, MCXaHHKO- VYnpasnenue
00BEKTOB MOJICPHH3AIHOHHBIC TEXHOJIOTHUECKHE, 0e30IMacHbIM U
npodeccroHabHOM MEpONPHATHS oo | dCTETHUYECKHE, 3¢ PEeKTUBHBIM
JIEITEIIbHOCTH C Y4€TOM OBBILIEHHIO 9KOJIOTUYECKHE HpOBEZCHUEM
(PU3UKO-TEXHUYECKHX, KOHOMHYHOCTH u | TpeboBaHuUs K TEXHHUYECKOTO
MEXaHUKO- KOJIOTHIECKON wuHCTOTHI | Pa3padaThiBaeMbIM 00CITyKMBaHUSA
TEXHOJIOTUYECKHUX, paGoTaolero MPOEKTaM., 1 peMOHTa
3CTETHYECKUX, 0GOpyI0BaHHsI YmMmern: pa3paborats
9KOJIOTMYECKHX, KOTEJbHEIX. MPOEKTH OOBEKTOB
3PTrOHOMHYECKUX H npodeccrnoHaIEHOM
9KOHOMHUYECKHX JIEATEIIFHOCTH C yIETOM, B
TpeboBaHuii, B TOM 4HCIIE C TOM UHCIIE
UCIIOJIb30BaHHEM SPrOHOMHUYECKUX H
nH(OpPMaLMOHHBIX 9KOHOMHUYECKUX
TEXHOJIOTHIt TpeOOBaHUI .

Baagers: TEXHOJIOTUAMHU U

croco0aMM UCTIOIb30BaHU

MH()OPMAMOHHBIX

TEXHOJIOTUI

2. CopnepixaHue IUCHUILIMHBI (MOIYJIs1)

Tema 1. Beenenue. Ilenu u 3agaun aucuuiuidHbl. TpeGoBaHus KiIacCHM()UKAIMOHHBIX OOLIECTB.
OBOIIIOIUS, COBPEMEHHOE COCTOSHHE M TIEPCIIEKTHUBBI PAa3BUTHS CYIOBBIX IMapOIHEPreTHUECKHX
ycraHoBOK. KorenbHast ycranoBka Mopckoro cynaHa. [lorpedurenu napa. CoctaB 1 OCHOBHBIE CHCTEMBI
KOTEJIbHOM ycTaHOBKH. [IOHSATHE O Cy/ZI0BOM KOTJIE: OCHOBHBIE 3JIEMEHTHI KOTJIa, IIPUHIIHIT €T0 JAeHCTBUS,
KIaccu(UKalMs CYJOBBIX KOTJIOB M maporeHepaTopoB. CpaBHHTENBHBIE M OJKCIUTyaTal[IOHHEBIE
XapaKTepUCTUKU KOTIIOB. [loka3arenn 5KOHOMUYHOCTH, HAJIE)KHOCTH.

Tema 2. KoHCTpYKIMH KOTJIOB M WX 3JeMeHTOB. Kitaccudukaimus CymOBBIX KOTJIOB, THIIBI W
Ha3HauCHHWE KOTEIBHBIX M MapONpPOU3BOAANIMX YCTaHOBOK. [IpuHIMIT AeHCTBHS W pabodne MpPOIECcCH
KOTJIOB. KOHCTPYKIIMM KOTJIOB, HX CHUCTEM M JJIEMEHTOB. BcromoraTenbHble KOTIBI OTEUECTBEHHOW W
3apyOeXHON OCTPOHKH: BOJOTPYOHBIE, Ta30TpYOHBIE U Ta30BOIOTPYyOHBIE. KOMOMHUPOBaHHBIE CyIOBBIC
KOTJIBI. BBICOKOHANIOpHBIE, JBYXKOHTYPHBIE W TPSIMOTOYHBIE KOTIBI. KOHCTPYKIIMU M XapaKTEPHCTUKU
COBPEMEHHBIX YTHIIN3AIUOHHBIX KOTJIOB.

Tema 3. Kouncrpykumu ysnos u snementoB CIIK. Tlaponeperpesatenu CIIK. XBocTOBBIE
MOBEPXHOCTH HarpeBa: 3KOHOMai3ephl, BO3IyXOMOJOrpeBaTeld. 1pyOooOnpoOBOIbI, apMaTypa U JIpyrue
BCIIOMOTATEeJIbHbBIE AJIEMEHTHI KOTNIA. KOHCTPYKTHBHBIE OCOOCHHOCTH KJIANaHOB: TJIABHBIX CTOMOPHBIX,
MUTATeNbHBIX, TPEJOXPAaHUTEIBHBIX W  Jpyrux. BojoykazaTenbHble NPUOOPHI, KOHTPOJILHO-
U3MepHUTeNbHbIe TPUOOphI. ONopskl, Kapkac U oOmmBKa KoTia. TernoBas n3onsmus. CUCTeMbl 00TyBKA
IIOBEPXHOCTEHN HarpeBa KOTJIOB.

Tema 4. TommBo i CyA0BbIX KOTIOB. OCHOBBI TEOPHU TOIOYHBIX IMPOIIECCOB. Bubl TOMIIMBA,
€ro JJIEMEHTHBIA COCTaB, XapaKTEPUCTHKH TOPIOYMX 3JEMEHTOB. TpeOoBaHMs K TOIUIMBY. Teruiora
cropanus, ¢opmymna J[.M.MenneneeBa. XapakTEpUCTHKH JKUIKHX KOTEIBHBIX  TOIUIUB, UX
kiaccudukarys u Mmapku. [Ipuem, XpaHeHHe 1 pacxo0BaHHE TOIUTHBA Ha cyaHe. [IpoayKThI MONHOTO U
HETOJIHOTO CropaHusi TomumBa. 3akoH l'ecca. OCHOBBI TEOpHMHM M MaTepUaIbHBIA OajlaHc Iporecca
TOPEHUS OPTAaHUYECKOTO TOILINBA: PacXo]l BO3ayXa U KoddpurmeHT n30bITka BO3ayXa, 00heM IPOIYKTOB
cropanus. ['a30BbIi aHaNKM3. DHTATBINUS MPOIYKTOB CTOPAHHS, TUArpaMMa «IHTaIbIIHSI-TEMIIEpaTypay.
OCHOBBI TEOpPUH TOMOYHBIX MPOLECCOB: CKOPOCTh PEAKLUWU TOPEHHs, 3aKOH ACHUCTBYIOMIMX Macc,
XUMHYECKOE PaBHOBECHE M €r0 3aBHCHMOCTb OT JABIIEHHUS W TemrepaTypbl. Jlucconmamnusi mpoayKToB
cropanud, afwabaTHas ¥ TEOpEeTUYecKas TeMIlepaTypbl TOPEHHSA. 3aBHCHMOCTh CKOPOCTH PEaKIUH OT



TeMIIepaTyphl, SHEPIrus aKTHBAIMM, LENHble peakimu. Kunerndeckoe u an¢@y3noHHOE TOpEHHE.
TypOynentnas nudoysus. DaxTopsl, OIIpENIEISIIOIINE CKOPOCTh  PACIPOCTPAHEHUs IUIAMEHHU.
VYcrolunBoCTh mpoliecca TOPEHHs, TEMIEpaTypbl BOCIUIAMEHEHHUS M TOTYXaHHS TOproded CMecH.
MexaHu3M BBITOpaHUs KAl >KUAKOTO TOIUIuBa. C:KUTaHUe KHUIKOTO TOIUIMBA B (pakese, 0COOEHHOCTH
(akenpHOr0 IpoLecca TOPEHHSL.

Tema S. Tomounble ycTpoiicTBa KOTIOB: KiaccH(UKalMs, KOHCTPYKTHBHBIE OCOOCHHOCTH H
XapaKTepUCTUKN TOMOYHBIX YCTPOWCTB. PacmbuivBaHME XHUIKAX TOIUIMB. XapaKTEPUCTUKU (OPCYHOK:
nojava, IiyOrHa peryJupoBaHusi, Ka4eCcTBO pacnbuinBaHua. DOpCyHKH: Kiaccu(UKaIMs, YCTPOHUCTBO,
OpUHIMIIBEL  AedcTBUsA. Mertoapl HMHTeHcH(UKAMKU Tpouecca Cxurandss TomimBa. CrocoObl
perynupoBanus nogauu Torumsa B CIIK.

Tema 6. TemnoBoit GamaHc CymoBOro Kotia. Pacmomaraemasi TemjioTa, IMOJE3HO HCIOIb3yeMast
TemnoTa, Kod(huIueHT mone3Horo neiictBusi U pacxoxn tomnusa. KIIJA-0pyrro u KIIJ-HerTo KoTiHAa.
VYpaBHeHus mpsmMoro u odOpaTHoro TermioBoro Oamanca. [lorepu TemnoTel. DakTOphl, BIUSIOMIME HA
BEJIMYMHY TEIUIOBBIX HoTepk. IloTepu ¢ yxomsmumu rasamu, TeMneparypa Todku pocel. Koadunuent
COXpaHEHHUs TeIIoThl. IlyTH CHIDKEHHS TEIUIOBBIX TIOTEph. YpaBHEHHE TEIUIoBoro OanaHca
VTWIM3aMOHHOTO  KOTJA,  KO3(Q(UUUEHTh:  yTHIM3alMA W HCIOJNB30BAHUS  TEIUIOTHL
[TocnenoBaTenbHOCTh pacyeTa MPeIBAaPUTENBPHOIO M OKOHYATENBHOIO TEIJIOBOro OajaHca KOTJa.
Hess3ka TemoBoro 6ananca.

Tema 7. TermmooOMeH B cymoBbIX Kotnax. [loHsatHe o TemooOMene. TemnooOMeH B TOIKe.
[lone3Hoe TEMIOBBIICIEHHE B TOIKE, TEIJIOBOE HANpPsDKEHHE TOIOYHOro obbema. M3mywaromas
CIOCOOHOCTh TPOXYKTOB cropanusi. CreneHb 4YepHOTHI (akena u Tonkd. Koadduiment rtermooi
3G (GEKTUBHOCTH  TOBEpXHOCTEH  HarpeBa. OQQPEKTHBHOCT,  pabOThl  JTy4eBOCIPHHUMAIOIIUX
NoBepXHOCTe HarpeBa. KomudecTBO TeIuloThl, mepeaaBaeMoe B TomKe. KOHBEKTHBHBIE MOBEPXHOCTH
HarpeBa. YpaBHEHUs: TeIUIoNepeAayd U TemioBoro Oanmanca. Koadduuuent Ttemnonepenauy,
TepMuueckue compoTtupieHus. KoadduuuenTsl 3arpsA3HeHus, MOTHOTHI OMBIBAaHHS H  TEIUIOBOU
3¢ $EeKTUBHOCTH KOHBEKTHBHBIX IIOBEPXHOCTEH HArpeBa.

Tema 8. TazoguHaMHUYECKHE XapaKTEPUCTHUKH CYAOBBIX KOTJIOB, HX XapaKTEPUCTHUKH.
lazoBo3gymaeie TpakTel CIIK. AspoamHamudeckue W Ta30MHAMHYECKHE XapaKTEPUCTUKU KOTIIOB.
Bunsl compoTuBieHHH B Ta30BO3AYLIHOM TpakTe KoTia. CONpPOTUBIICHUS: TPEHUS, MECTHbIC, NpU
MIONIEPEYHOM OMBIBAaHMM IIyYKOB TpyO, Ha co3maHue yckopeHus. CamoTsara B ra3oxofax KoTJia.
CormpoTusneHue BO3yXOHaIPaBIIAIOIIUX YCTPOWMCTB. T'azonunamuyeckoe COIIPOTUBJIEHNE
YTWIM3ALUOHHBIX KOTJIOB. TSromyTheBbIE YCTPOMCTBAa M Pacxolbl 3HEpruHM Ha uX npuBojd. CrocoObl
NoJauyd BO3JyXa M YAAJICHHUS Ta30B, YpPAaBHOBEIICHHAs TAra. XapakTepUCTUKA BEHTWIATOpa MU
ra30BO3/IyIITHOTO TpakTa. PerynupoBanne nojgaun Bo3ayxa.

Tema 9. TlapooGpazoBanne u upkymsiuust B CIIK. Tlpomecc mapoobpaszoBanusi. Kumenue B
OonpmioM 00bEME M NPU BBIHYKIECHHOM TEUEHHH B TpyOax. Pexumbl TedeHus: mapoBOISHON cMmecH B
Tpybax. Kpusucel TerooOMeHa. EcrtecTBeHHas UMpKymAnusS.  YCIOBUSL  HAAEKHOH  pabOTHI
napooOpasyrommx TpyO. [IBWKymMid M TOJE3HBIM HAmopbl, CKOPOCTh M KPaTHOCTb LUPKYJISLHH.
XapakTepucTHKH ABYyX(a3HOro moroka. SIBJIEHUS 3acCTOSI U ONPOKUABIBAHUS LMPKYJSILIUHU, KaBUTAIMS.
XapakTepUCTHUKH HAAEKHOCTH HUPKYJSIUHA. Pacuer TemnoBBIX HArpy3oKk OTAETIBHBIX PAIOB TPYO.
IlocTpoeHne UHPKYIAMUOHHBIX XapaKTepUCTUK. [IpHuMHBI HapyIIEHHS €CTECTBEHHOW IUPKYJIISIHH.
TemnoBast pasBepka, KOI()(UIMEHTH: TEMJIOBOW HEPAaBHOMEPHOCTH, THIAPABINYECKON pa3BepKH,
KOHCTPYKTHBHOM HeTOXAecTBeHHOCTH. CrocoObl YMEHbBILICHHUS TEMJIOBOH pa3Bepku. Ilynbcanmu cpeasl B
TpyOax, BHOpanmvd B NPAMOTOYHBIX KoOTiax. OrmpeneieHne TUAPOIWHAMHYECKHX COMPOTHUBICHUN
MapOBOJISHOTO TpaKTa KOTJIOB.

Tema 10. Boasbie pexumbl u obecrieuenne uuctoThl mapa. Kopposuss B CIIK. OcHoBHbIC
MOKAa3aTeNd KadyecTBa BOJBI, FKCIIOJIb3YeMOW B CYAOBBIX KOTJaX. 3arpsA3HEHUS KOTIOBOW BOJBI.
Bopmonoaroroska u gokotioBas o0paboTka Boabl. HakumeoOpazoBaHne Ha MOBEPXHOCTSIX Harpesa,
NEepBUYHAS HAKUIb M MIJIaM, BTOpUYHAas Hakuilb. OCHOBHBIE MPOLECCHI, MPUBOIAIINE K 0Opa30BaHUIO
Hakumu 1 nutamMa. OCHOBHBIE HakuIieoOpa3oBaTeay. Buapl HakuIM 1 ee BIUAHUE HA SKCIUTyaTallHOHHBIE
XapaKTepUCTUKU KOTJIOB. BHYTpHKOTIOBas 00paboTKa BOJBIL. BimsiHIE YUCTOTHI Mapa Ha HaJEKHOCTh U
9KOHOMHYHOCTh. KarmenbHblid, n30UpaTeNbHBII U MEXaHUYECKUil yHOC, 3arpsa3HeHue mnapa. DakTopsl,
BJIMAIOLIME Ha BIaXHOCTh napa. CriocoObl HOBBIIIEHMS YUCTOTHI Iapa, padoTa MapocenapUpyOLIUX
ycTpoiicTB. IlpomyBanue mapoBBIX KOTJIOB. Kiaccmdukamus KOPPO3WOHHBIX pa3pylieHui. Brmsaue
BHEIIHUX M BHYTPEHHHUX (PaKTOPOB Ha CKOPOCTh KOppo3uu. Kopposus mo mapoBoAsSHON CTOpOHE KOTJa:
KHUCJIOpOJHAs, MOJIUIaMOBasi, MEXKPUCTAJUIMTHAs, MapoBOJsfHas. BeicokoremmepaTypHas U
HHU3KOTEMIIepaTypHasi KOppO3Usi CO CTOPOHBI Ia30BOI0 TpakTa KoTiaa. HOpMBI M KOHTpOJb KadecTBa



MUTATENbHOU U KOTJIOBOM BOJIBI.

Tema 11. Marepwuaist a7t TOCTPOMKU U peMOHTa KOTI0B. Pacyer npounoctu. Tpebosanus PMPC.
YcinoBust paboThl ¥ TpeOOBaHUS, MPEABIBISECMbIE K MaTepuagaM I TMOCTPOHKH UM PEMOHTa KOTJIOB.
OCHOBHBIE MapKH MaTepHaIOB, U3MECHEHHE CBOWCTB MaTEpPHAIOB B Mpollecce paboThl. Mapku crajeh,
WCTIONB3YEMBIX B KOTIOCTpOSGHWH. Pacder Ha mNPOYHOCTH OCHOBHBIX JJIEMEHTOB KOTIA. BriOop
JIOITYCKAEMBIX HampshDKeHUN U K03 puimeHToB npouHocty. Pacuer nuinuHapuyeckux 6apabaHoB, TpyO U
mTyuepoB. Buasl ocBuperenscTtBoBaHus KomioB PMPC. T'mapaBnuyeckue HCHBITaHUS, HACTPOMKA
MPEAOXPAHUTEIIBHBIX KJIAIIAHOB.

Tema 12. OcHoBHbIC CBeleHHs 00 aBTOMATHU3AIMH KOTEIBHBIX YCTaHOBOK. DKCILIyaTallHOHHBIC
peXKHMBI pabOTBI CYNOBBIX TAPOBBIX KOTIOB HecramumoHapHble TIpoIlecCHl W JIWHAMUYECKHE
XapaKTePUCTUKH KOTJIOB. Perymupyemsie mapameTpbl. CHCTEMBI aBTOMATHYECKOTO PpEryIHPOBaHUS
mpoiiecca MUTaHus, TeMIepaTypsl napa. CUCTEMBbI CUTHAIA3AINH U 3aIIIUTH KOTJIOB.

3. IlepeyeHb Y4eOHO-METOANMYECKOT0 O0ecnevyeHusl TUCHMIIUHBI (MOIYJIs1)

- MyJIbTUMEAWIHBIE MPE3CHTAMOHHbIE MaTepHaibl MO AUCHUILTUHE (MOIYIIO)
IIpEJICTaBJIEHbI B 3JIeKTpOHHOM Kypce B DUOC MAY;

- METOJMYECKHE YyKa3aHWA K BBIIIOJHEHUIO Ja0OpaTOPHBIX, MPAKTHYECKHX padoT
IpeJICTaBJIEHbI B 3JIeKTpOHHOM Kypce B OUOC MAY;

- METOJIMYECKHE MaTepualbl IJisi OOY4alOIIUXCS MO OCBOCHHUIO TUCHHUIUIUHBI (MOYJIs)
IpelcTaBiIeHbl Ha oduiuanbHoM caiite MAY B pasnene «Hbopmarus mo o6pa3oBareabHbIM
porpaMMam, B TOM YHCIIE aJallTUPOBAHHBIM.

4. ®oHJ OLEHOYHBIX CPEICTB MO TUCHUILIMHE (MO1YJIIO)

SIBnisieTcst OT/IENIbHBIM KOMIIOHEHTOM 00pa30BaTelIbHOM IpOorpamMMsbl, pa3paboTad B ¢popme
OTJENIFHOTO IOKYMEHTa, MPe/CTaBIeH Ha odunuansHoM caiite MAY B paznene «Mubopmanus
1o o0pa3oBaTeIbHBIM IPOrpaMMam, B TOM 4ucie agantupoBaHHbiM». @OC Britoyaet B ceOst:

- IepeyeHb KOMIIETEHIMI C yKa3aHHEM 3TalloB UX (POPMHPOBAHUS B MPOLECCE OCBOCHUS
JTUCLUIUTMHBL (MOYIIS);

- 33JJaHUS TEKYIIETO KOHTPOJIS;

- 3a/1aHUs TPOMEXYTOUHOM aTTECTallNH;

- 33/1aHUS BHYTPEHHEN OLIEHKH KauecTBa 00pa3oBaHMUsI.

5. IlepevyeHb OCHOBHOM M JONOJTHHUTEILHON Y4eOHOI JTuTepaTypshl (II€UaTHbIC U3/1aHu,
AIIEKTPOHHBIE YdeOHbIe U3AaHUS U (M) PeCypChl AIEKTPOHHO-OMOIMOTEYHBIX CUCTEM)

Ocnognas numepamypa
1. KocteutieB U.U. CynoBslie koTenbHbIe ycTaHOBKH./C-IletepOypr. CynocTpoenue,
2006 T.
2. DitrBun JI.B. [TaporenepaTopsl mpoMbICiioBbIX cyn0B./M.: Jler. u num. npom., 1981
I.

3. [lymkun H.U., Boakos J[.W. CynoBsie naporenepaTopsl. - Y4eOHUK.
Cynoctpoenue, , 1977 1.

4. by3auk B.M. Cynossie maporeneparopsl. — Cynoctpoenue, 1970

5. Enun B.U., lenncenkoH.U., Koctemes .M. CynoBble KOTENBHbBIE YCTAHOBKHU:
VYueb. [ns By30B, M.: Tpaucmopt, 1993

6. [IpaBuiia TEXHUYECKOM IKCILTyaTallMy CYJOBBIX BCIIOMOTaTENbHBIX ITAPOBBIX KOTJIOB.
C-I16, I'mmpopeioduiot. ['umpopeiddmor  C.-TIlerepOypr: ['umpopridodior - Cepeuc — SPSL —
“Pycckas manopama”, 1999 r.

7. llpaBuna TEXHUYECKOM OKCIUTyaTalldd CYIOBBIX TEXHUYECKHX CPEIACTB U
koHcTpykumit. PJ] 31.21.30-97. Canxrt-IletepOypr: 3A0 THUMM® — «Cankr-IlerepOyprekas
turnorpadus Ne6y, 1997 r.

8. Mmbun A.K. IIpakTHKyM MO MapoBBIM KOTJIaM HPOMBICIOBBIX CYAOB: Yueo.
[Tocobue./ A K. Unbun.- MockBa, «IlumieBas mpoOMBIITUIEHHOCTEY, 1978r.


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

9. JlementreB K.C., PomanoB B.A., Typmakos A.C., Boaxor J[.U.
[IpoekTupoBaHue CyIOBBIX MaporeHeparopon: YueoHuk.- JI.: Cynoctpoenue, 1986 r.
10. TemmoBoit pacuer korenbHBIX arperatoB. (HopmaTtuBHbii Mmeton). Ilom pen.
B.B.Mutopa, 1.E./ly6osckoii, H.B.Ky3nenoga, 3.C.Kapacunoii.- M.: Dueprus, 1973 r.
11. I'mppaBanueckuii pacuetr korenabHbIX arperatoB. (Hopmatushbiii MeTon). [lox pen.
banguna O.M. Jlokmun B.A., Ilerepcon [1.®D. u ap.- M: Dueprus, 1978 r.

Jononnumensnan numepamypa

4. CynoBble KOTeNbHBIE U Naponpou3Bosiue yctaHoBku Menbauk C.H. [DnekTpoHHbII
pecypc] Meronndeckue yka3zaHUs K CaMOCTOATENbHON paboTe Al KypcaHTOB (CTYIEHTOB)
cnenuanbHocT 26.05.06 "OkcrutyaTalus CyA0BbIX SHEPreTUYECKUX YCTaHOBOK" M-BO
obpazoBanust u Hayku, ®I'BOY BIIO "Mypwman. roc. texd. yH-T", Kad. COVY - DnekrpoH.
TekcToBbie naH. (1 ¢ain : 113 KG6). - Mypmanck : M3a-so MAY, 2018. - [loctyn u3 10KaIbHOM
cetu MAY

5. Ilumeno B.A. Meronuyeckue ykasaHHUs K MHAWBHUIYAJIbHBIM 3aHATHSIM 10 KypCy
«CynoBble KOTEJIbHBIE YCTAHOBKM M MX OHKCIUTyaTallMs» A KypCaHTOB JHEBHOH (OpMbI
oOyuenus mo cren. 1403 «Oxcmuryaranusi CyIOBBIX YHEPreTHYECKUX YCTaHOBOK»./MypMaHCK:
MBUMY, 1994r.

6. Menbauk C.H. IIpoBepouHblil TEmI0BON pacyeT BCIOMOIATEIbHOIO MapOBOIr0 KOTJIA.
Mertoanyeckue yka3aHusi K BBIIOJIHEHHIO KypcOBOro mMpoekTa 1o aucuumuimHe «CynoBble
KOTEJIbHBIE U MapOIPOU3BOJAIINE YCTAHOBKU» JJIi KYPCAaHTOB (CTYIEHTOB), 00yJarolmuxcs 1o
cneunanbHocTh 26.05.06 «Okcmyaralysi CyAOBBIX SHEPreTHYeCKUX yCTaHOBOK., MypMaHCK,
W3narensctBo MAY, (anektponHsIil pecypce), 2020 r., 38 c.

6. Ipodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIE CHCTEMBbI

1. l'ocynapcTBeHHas cucTeMa MPaBOBOW MH(POPMAIHHU - OPHUINATEHBIN HHTEPHET-TIOPTAI
npaBoBoii nHpopmarmu- URL: http://pravo.gov.ru

2. UnpopmanmonHas cucrema «EnquHOe OKHO TocTyna K 00pa3oBaTelIbHBIM pecypcam»_-
URL: http://window.edu.ru

3. CnpaBouno-npaBoBas cuctema. KoncynbsranT [Imroc - URL: http://www.consultant.ru/

7. IlepeyeHb JUIIEH3MOHHOTO0 W CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOrPAMMHOIO
o0ecrneyeHusi, B TOM YHCJI€e 0Te4eCTBEHHOr0 MPOU3BOICTBA
. Oducusrit maker Microsoft Office 2007
. Cucrema ontudeckoro pacro3naBanus Tekcta ABBY'Y FineReader
. DnekTpoHHO-O0nubaroTedHas cucrema DBC - http://www.rucont.ru/
. OBC m3narensctBa "JIAHB" - http://e.lanbook.com
3BC BOOK.ru - http://book.ru/
3BC ibooks.ru - http://ibooks.ru/
OBC znanium.com u3garensersa "MHOPA-M" - http://www.znanium.com
OBC HUTY "MUCuC" - http://lib.misis.ru/registr.html

ONOOTAWN R

8. Odecneuenne oCBOCHHA AUCHUILIMHEI JIHI ¢ HHBAIHAHOCTEIO 1 OB3

OOyuaromuecs u3 yrcia uHBanuAoB U ui ¢ OB3 obecneunBaroTCsl IEYaTHBIME U (WIIH)
ANIEKTPOHHBIMU 00pa30BaTEIBLHBIMU pecypcamMu B (popMmax, aganTHPOBAHHBIX K OTPaHUYCHHSIM
WX 3JJ0POBBA.

9. MaTepuajbHO-TeXHHYECKOEe O0ecneyeHne JUCUUIIMHBI (MOAYJIsI) TIPECTaBICHO B
npunoxenun k OIIOIl «MaTtepualbHO-TEXHUYECKHE YCIOBUS peanu3anid 00pa3oBaTelbHON
MIporpamMMbl» U BKIIIOYAET:

- yueOHBIE ayAMTOPUM [UISI TPOBEINCHHUS Y4YEOHBIX 3aHATHH, MPEeayCMOTPEHHBIX
HpOFpaMMOﬁ crenquanuTrera, OCHAIICHHBIC O60py,Z[OBaHI/ICM H TCXHUYCCKHMHU CpCACTBAMU
00yJeHUS;


http://www.consultant.ru/
http://www.rucont.ru/
http://e.lanbook.com/
http://book.ru/
http://ibooks.ru/
http://www.znanium.com/
http://lib.misis.ru/registr.html

- MOMEUICHUST  JUII ~ CaMOCTOSATENIbHOW  pabOThl  OOYYarONmUXCs,  OCHAICHHBIC
KOMITHFOTEPHON TEXHUKON C BO3MOYKHOCTBIO TIOIKITFOUEHMS K ceTH «HTepHeT» u o0ecredyeHreM
JOCTyTA K 3JIEKTPOHHOM HH(OpMAIIMOHHO-00pa3oBaTebHO cpene MAY;

- naboparopuro kotenbHoM yctaHoBk KBBA 1,5/5

JlomyckaeTcsi/He JOIyCKaeTcsl (6biOpams) 3aMeHa O00OpYIOBaHHS €ro BHPTYaJbHBIMU
aHaJIOTaMH.

10. Pacnpenesenne TPy10eMKOCTH MO BUAaM YUeOHOM J1esiITeJIbHOCTH

Tabymma 1 - Pacnpenenenue Tpya0eMKOCTH
Pacripenenenue TpyJ0eMKOCTH AUCIUILTUHBI IO (popmam 00ydeHUs
Ounas 3aouHas
Bun yueOnoi C Beer | Cemectp/Ky | Beer
Harpy3Ku eMecTp o e o
4yaco 4aco
516 B 3|3 B
Jlexun 16 | 14 30 | 2|2 4
JlabGopaTopHbIie
paboThI - | 14 14 - |2 2
[IpaxkTrueckue
paboThl 14 | 14 28 4 4
CaMocCTOSTEIIb
Has
pabora 6 | 30 36 | 70 | 55 121
Brmmonnenue
KYpCOBOM
paboThI
(mpoekTa) 10 10 10 10
IToaroroBka K
MIPOMEKYTOIHO
H aTTecTaluu - |36 36 9 13
Bcero gaco
o 10
MUCIAIIINHE 36| 8 144 | 72 | 72 144

@DopMBbI TPOMEKYTOUHOM aTTECTALIMHU U TEKYIEr0 KOHTPOJIS
OK3ameH - "D -1 n
3auer 3 - 3 -
KypcoBas
pabota K K
(IpoexT) - |1 - |
KonnuecTtso
pacueTHo-
rpadu4ecKux
pabot - - - -
KonnuecTtso
KOHTPOJIbHBIX
pabot - - - -




KommuectBo
pedeparon - - - -

KomnnuectBo
3cce - - - -

Ilepeuens 1abopaTopHbIX padoT mo popmam o0ydyeHHs

Tembl J1a0opaTOpHBIX padoT

1 2

Ounas ¢popma

YerpoiictBo kotina KBBA 1,5/5

PerynupoBanue TormBHON (YOPCYHKH KOTJIA ¥ TIOCTPOSHUE PACXOIHON XapaKTEPUCTUKH

PerynupoBanue asromaruku kotia KBBA 1,5/5

Ycrpoticteo kotiia KBA 0,6/5

T"a30BEIN aHanM3

OO IWIN|F-

TermroTexHudeckre NCIBITAHNS KOTIIA.

3aouHnasn ¢gopma

1 | Verpoiicteo kotiia KBBA 1,5/5

IlepeyeHb NPaKTH4YECKUX 3aHATHIA MO (popMaM 00yUeHUs

1?(?1 TeMbl NpPaKTUYECKUX 3aHATHI
1 2
Ounas gopma
1 | KoHCTpyKIMS TI1aBHBIX MApOBBIX KOTIIOB.
2 | KoHCTpYyKIMST BCIOMOTATEIbHBIX MTAPOBBIX KOTIIOB
3 | TomouHble ycTpoHCTBa KOTJIOB
4 | BHyTpu U BHE KOJIJIEKTOpHAsl apMaTypa KoTJia
5 | Cucrema BHYTPH M BHE KOTJI0BO# Bogonoarotosku koria KBBA 1,5/5
6 | TommBHAs crcTeMa KOTJIOB
7 | Cuctembl TUTaHUS KOTIOB
8 | IlapoBas cuctema riiaBHBIX U BCIIOMOTATeNbHBIX KOTIOB
3aounas ¢opma
1 | KoHCTpyKIHS TIaBHBIX CYAOBBIX KOTJIOB
2 | KoHCTpyKIHS BCHOMOTaTeIbHBIX aBTOMATH3HPOBAHHBIX KOTJIOB
Ilepeyennb NpuMepHBIX TeM KypPCOBOH pad0oThI /KypCcOBOIo NpoeKTa
Ne .
o\ Tembl KypcoBoii padoThl /MpoeKTa

2

[TPOBEPOYHbIN PACUET BCIIOMOI' ATEJIbBHOI'O KOTJIA




